Introduction {#s1}
============

Due to rapid population and workforce aging in many countries, organizational researchers and practitioners have become increasingly interested in the role of age in the work context (Finkelstein et al., [@B17]; Truxillo et al., [@B48]). In this article, we review research in one particular area within the growing field of work and aging: the role of age in relationships between work characteristics and occupational well-being. Research in this area is important because work characteristics and work (re)design can have differential effects on younger and older workers\' well-being (Griffiths, [@B19]; Truxillo and Zaniboni, [@B50]) and may influence how workers\' well-being develops across their careers (Matthews, [@B30]; Schmitt and Bathen, [@B44]).

The vast majority of studies on work characteristics and occupational well-being has not adopted a lifespan perspective or considered age as a substantial variable. However, the number of studies on work characteristics and occupational well-being that have considered the role of age has increased over the past decade (Hertel and Zacher, [@B22]). Consistent with the lifespan developmental literature (Baltes, [@B2]), we conceive age as a continuous variable and use the labels "older workers" and "younger workers" for descriptive purposes to refer to relatively higher and lower values of age, respectively. As our focus is on workers, the typical age range in studies on age, work characteristics, and occupational well-being is 18--65 years, with some variation at each end of the age continuum. While no generally accepted cut-off exists, for practical purposes, most organizations define "older workers" as those individuals either 40, 45, or 50 years and older (Kooij et al., [@B27]). With regard to occupational well-being, we adopt a broad definition that includes both subjective and objective indicators of physical, mental, and social well-being in the work context (World Health Organization, [@B53]; Schmitt, [@B43]). This definition also includes both positive (e.g., good physical health, job satisfaction) and negative (e.g., ill-health, strain, emotional exhaustion) aspects of occupational well-being.

In the following sections, we first review four important theoretical frameworks (i.e., a lifespan perspective on work design, person-environment interaction and fit theories, models of successful aging at work, and role theory) that can help explain the role of age in relationships between work characteristics and occupational well-being. Second, we report the methods and results of our literature review on age, work characteristics, and occupational well-being. This literature review is structured based on the conceptual framework shown in Figure [1](#F1){ref-type="fig"}. On the one hand, we review research on interaction effects of work characteristics and age on occupational well-being (Pathway A in Figure [1](#F1){ref-type="fig"}). Interaction effects indicate that the relationship between two variables depends on the level of a third or moderator variable (Fairchild and MacKinnon, [@B14]). The moderator variable may affect the direction and/or strength of the relationship between the other two variables. We focus on work characteristics as moderators of associations between age and occupational well-being indicators, and on age as a moderator of associations between work characteristics and occupational well-being indicators. On the other hand, we review research on work characteristics as mediators of associations between age and occupational well-being indicators (Pathway B in Figure [1](#F1){ref-type="fig"}). A mediator variable connects a predictor with an outcome variable and may explain why the predictor is related to the outcome variable (Fairchild and MacKinnon, [@B14]). We conclude our review by outlining implications for future research.

![**Conceptual Framework of Relationships among Age, Work Characteristics, and Occupational Well-Being**. Pathway A represents the interaction effect of age and work characteristics on occupational well-being. Pathway B illustrates the role of work characteristics as mediators of the association between age and occupational well-being.](fpsyg-07-01411-g0001){#F1}

Theoretical background {#s2}
======================

The theoretical frameworks outlined in this section are useful to explain the possible relationships among age, work characteristics, and occupational well-being depicted in Figure [1](#F1){ref-type="fig"}. The lifespan perspective on work design, person-environment interaction and fit theories, as well as models of successful aging at work are primarily used to develop theoretical rationales for hypotheses on interaction effects of work characteristics and age on occupational well-being. More specifically, differential associations of work characteristics with occupational well-being among younger and older workers can be explained by the lifespan perspective on work design and person-environment interaction models. In contrast, work characteristics as moderators of associations between age and occupational well-being can be explained by person-environment fit models and models of successful aging at work. Finally, role theory has been used primarily to explain why work characteristics may mediate associations between age and occupational well-being indicators.

Lifespan perspective on work design
-----------------------------------

Truxillo et al. ([@B49]) combined lifespan and work design theories, such as socioemotional selectivity theory (Carstensen et al., [@B10]), the model of selection, optimization, and compensation (Baltes and Baltes, [@B3]), and job characteristics theory (Hackman and Oldham, [@B20]) into a comprehensive lifespan perspective on work design. They proposed that six task, knowledge, and social work characteristics (i.e., job autonomy, task significance, skill variety, specialization, social support, and interdependence; see Morgeson and Humphrey, [@B33]) are more strongly positively related to indicators of occupational well-being (i.e., job satisfaction, engagement) among older workers. In contrast, they suggested that task variety, feedback, interaction outside the organization, and receiving and providing feedback are more strongly positively related to occupational well-being among younger workers. For job complexity, information-processing demands, and problem-solving demands, Truxillo et al. ([@B49]) suggested that the effects of these work characteristics among younger and older workers depend on their specific nature, that is, whether they primarily require fast information processing abilities (which tend to decrease with age) or experiential knowledge (which tends to be stable or increase with age; Kanfer and Ackerman, [@B25]). The authors further argued that the interaction effects of age, age-related person characteristics (e.g., cognition, personality, time perspective, experience), and work characteristics on occupational well-being are mediated by experienced meaningfulness of work, responsibility, and knowledge of results (cf. Hackman and Oldham, [@B20]), perceived person-environment fit, and motivation.

Person-environment interaction and fit theories
-----------------------------------------------

In their lifespan perspective on emotion regulation, stress, and well-being, Scheibe and Zacher ([@B42]) integrated the transactional model of stress (Lazarus and Folkman, [@B29]) and affective events theory (Weiss and Cropanzano, [@B51]) with the emotional aging literature (Charles and Carstensen, [@B11]). They proposed that age and age-related factors (e.g., emotional competencies, appraisal processes, changes in life contexts) interact with work characteristics and stressful work events in predicting occupational well-being. In a subsequent paper, Zacher et al. ([@B55]) integrated the person-environment fit approach to occupational well-being (Edwards et al., [@B13]) with the lifespan developmental literature (Baltes, [@B2]) to explain how interactions between age-related changes in person factor (i.e., traits, abilities, and needs) and age-related changes in contextual factors (i.e., other people, work demands, and supplies) can influence occupational well-being (see also Feldman and Vogel, [@B16]; Perry et al., [@B37]). They argued that these effects are mediated by the objective and perceived demands-abilities and needs-supplies fit between a worker and his or her job, team, organizational, and occupational characteristics.

Models of successful aging at work
----------------------------------

Successful aging at work involves a process during which workers maintain or improve favorable work outcomes, such as motivation, performance, and well-being with increasing age (Kooij, [@B26]; Zacher, [@B54]). Based on the principle of "differential preservation" from the lifespan developmental literature (Salthouse, [@B41]), Zacher ([@B54]) proposed that empirical research on successful aging at work needs to demonstrate evidence for interaction effects between age and individual resources (e.g., action regulation strategies) and/or contextual resources (e.g., work characteristics), such that resources explain more variance in work outcomes among older compared to younger workers. Older workers who experience relatively higher levels of job satisfaction and engagement compared to the average older worker can be said to have aged successfully in terms of occupational well-being.

Role theory
-----------

While research in the lifespan developmental psychology tradition has focused on age-related changes in individual difference characteristics such as cognitive and physical abilities, personality, and motives (Baltes et al., [@B4]), age may also be associated with certain work characteristics which, in turn, relate to occupational well-being. A useful explanation for this mediating role of work characteristics in associations between age and occupational well-being is provided by role theory, which suggests that workers occupy multiple roles within and outside the work context (e.g., worker, colleague, family member), and that the perception and perceived importance of these roles, and more specific tasks, expectations, and available resources within these roles, change over time and with age (Biddle, [@B7]; Ashforth, [@B1]). For instance, researchers suggested that workers in mid-career experience greater work and family demands, more work-family conflict, and less social support at work than their younger and older colleagues (Huffman et al., [@B24]; Zacher et al., [@B59]).

Literature review {#s3}
=================

We first describe our literature search strategy, followed by reviews of studies on interaction effects of work characteristics and age on occupational well-being, and of studies on work characteristics as mediators of associations between age and occupational well-being. Table [1](#T1){ref-type="table"} summarizes findings on age, work characteristics, and occupational well-being.

###### 

**Summary of Findings on Age, Work Characteristics, and Occupational Well-Being**.

  **Role of work characteristics and age**         **Indicator of occupational well-being**               **Main findings and associated empirical studies**
  ------------------------------------------------ ------------------------------------------------------ -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **WORK CHARACTERISTICS AS MODERATORS**                                                                  
  • Work arrangements                              Job satisfaction                                       • Stronger positive relationship between age and job satisfaction among full-time workers compared to workers in other work arrangements (Riordan et al., [@B40]).
  • Job autonomy                                   Strain                                                 • Age-differential effects of avoidance coping strategies on job strain are moderated by job autonomy, such that younger workers use more avoidance coping strategies than older workers when job autonomy is low (Hertel et al., [@B21]).
  • Job autonomy and job complexity                Future work opportunities                              • Job autonomy and job complexity buffer the negative relationship between age and favorable perceptions of future work opportunities (Zacher and Frese, [@B56], [@B57]; Zacher et al., [@B58]).
  **AGE AS MODERATOR**                                                                                    
                                                   Job satisfaction                                       • Job autonomy and feedback are more strongly positively related to job satisfaction among older compared to younger workers (Bos et al., [@B9]; Zaniboni et al., [@B62]).
                                                                                                          • Older workers report lower job satisfaction than younger workers when experiencing a misfit between personal needs and work-related supplies (Krumm et al., [@B28]).
                                                                                                          • Older workers\' job satisfaction is more negatively affected than that of younger workers when they experience high levels of job insecurity (Mauno et al., [@B32]).
                                                                                                          • Younger workers\' job satisfaction is more negatively affected than that of older workers by high workload and perceived work-family conflict (Mauno et al., [@B32]).
                                                                                                          • Positive relationships of job autonomy, skill variety, and social support with job satisfaction are weaker among older compared to younger workers (Besen et al., [@B5]).
                                                                                                          • Positive relationship of job autonomy with job satisfaction is weaker among older compared to younger workers (Ng and Feldman, [@B36]).
                                                                                                          • Perceived discrimination at work impacts on older workers\' job satisfaction more negatively than on younger workers\' job satisfaction (Taylor et al., [@B47]).
                                                   Other positive aspects of work attachment              • Relationships between job characteristics and work engagement are more influenced by the interaction between chronological age and its work-related covariates (i.e., job tenure, position type) than by chronological age *per se*. High-tenure workers (regardless of age) display a stronger drop in engagement than low-tenure workers when demands are high. Older workers seem to value job control more than younger workers (Ramos et al., [@B38]).
                                                                                                          • Positive relationships of job autonomy with affective organizational commitment and work engagement are weaker among older compared to younger workers (Ng and Feldman, [@B36]).
                                                   Perceived job stress and other job strain indicators   • Demand-control model applies differently to older and younger workers. Specifically, the interaction effects of demand and control variables on perceived work stress are more prevalent and numerous for older workers than for younger workers. Among older workers, the availability of sufficient time to complete tasks and job autonomy buffer the positive relationship between deadlines and strain, and scheduling flexibility buffers the positive relationship between problem solving demands and strain (Shultz et al., [@B45]).
                                                                                                          • Job stressors are more strongly positively, and social support is more strongly negatively related to perceptions of work-family conflict among older workers than among younger workers (Matthews et al., [@B31]).
                                                                                                          • Negative relationship between task variety and burnout is stronger for younger compared to older workers, whereas the negative relationship between skill variety and turnover intentions is stronger for older compared to younger workers (Zaniboni et al., [@B61]).
                                                                                                          • Negative relationship between job autonomy and emotional exhaustion is stronger among older compared to younger workers, whereas the negative relationships between job autonomy, poor mental health, and job stress are weaker among older compared to younger workers (Ng and Feldman, [@B36]).
                                                                                                          • Interactions among job characteristics, age, and age covariates and their relationship with work-related health outcomes. High-tenure workers (regardless of age) display a stronger rise in burnout than low-tenure workers when demands are high (Ramos et al., [@B38]).
                                                                                                          • Among older workers, the availability of sufficient time to complete tasks and job autonomy buffers the positive relationship between deadlines and strain, and scheduling flexibility buffers the positive relationship between problem solving demands and strain (Besen et al., [@B6]).
  **WORK CHARACTERISTICS AS MEDIATORS**                                                                   
  • Job congruence                                 Job satisfaction                                       • Job congruence (i.e., match between workers\' job-related needs and supplies) and work-related locus of control mediate the age-job satisfaction relationship; older workers are more satisfied with their work characteristics because their jobs better meet their age-related needs and because they feel that they can determine what happens to them in their job (White and Spector, [@B52]).
  • Perceived time pressure and coworker support   Job satisfaction                                       • Perceived time pressure and coworker support mediate the curvilinear relationship between age and job satisfaction. Time pressure and coworker support are higher among workers in mid-career (Zacher et al., [@B59]).
                                                   Emotional exhaustion                                   • Perceived time pressure and coworker support mediate the curvilinear relationship between age and emotional exhaustion. Time pressure and coworker support are higher among workers in mid-career (Zacher et al., [@B59]).

Literature search strategy
--------------------------

We searched the comprehensive Google Scholar database from 1900 to July 2016 for research on age, work characteristics, and occupational well-being, using combinations and variations of the following keywords: job/work characteristics, health, well-being, age, aging, younger/older workers, moderation, moderator, interaction, mediation, mediator.

Interaction effects of work characteristics and age on occupational well-being
------------------------------------------------------------------------------

We identified 16 studies that examined interaction effects of work characteristics and age on occupational well-being (see Figure [1](#F1){ref-type="fig"}, Pathway A). These studies examined both work characteristics and age as moderators of the respective other variable\'s relationships with occupational well-being indicators (for an overview of findings and specific patterns of interaction effects found, see Table [1](#T1){ref-type="table"}). Seven studies focused on job satisfaction as outcome variable (Riordan et al., [@B40]; Besen et al., [@B5]; Bos et al., [@B9]; Krumm et al., [@B28]; Mauno et al., [@B32]; Taylor et al., [@B47]; Zaniboni et al., [@B62]), or on outcome variables that have been shown to be positively related to job satisfaction (cf. Zacher and Yang, [@B60]), including perceptions of future work opportunities (Zacher and Frese, [@B56], [@B57]; Zacher et al., [@B58]) and work engagement (Ramos et al., [@B38]). In addition to job satisfaction, six studies found interaction effects of work characteristics and age on indicators of perceived job stress and strain (Matthews et al., [@B31]; Shultz et al., [@B45]; Zaniboni et al., [@B61]; Besen et al., [@B6]; Hertel et al., [@B21]; Ramos et al., [@B38]). As can be seen in Table [1](#T1){ref-type="table"}, the patterns of interaction effects of work characteristics and age on occupational well-being are diverse and complex; it appears that the interaction patterns depend not only on the specific work characteristics, but also on the specific occupational well-being indicators under consideration.

In addition to the primary studies, a recent meta-analysis examined age as a moderator of relationships between job autonomy and different positive and negative indicators of occupational well-being (Ng and Feldman, [@B36]). Findings differed for the specific indicators of occupational well-being under consideration. The negative relationship between job autonomy and emotional exhaustion was stronger among older compared to younger workers, whereas the negative relationships of job autonomy with poor mental health and perceived job stress were weaker among older compared to younger workers. The positive relationships of job autonomy with job satisfaction, affective organizational commitment, and work engagement were also weaker among older compared to younger workers.

Work characteristics as mediators of associations between age and occupational well-being
-----------------------------------------------------------------------------------------

We identified only two studies that investigated work characteristics as mediators of associations between age and occupational well-being (Pathway B in Figure [1](#F1){ref-type="fig"}; White and Spector, [@B52]; Zacher et al., [@B59]; see Table [1](#T1){ref-type="table"}). While White and Spector ([@B52]) examined work characteristics as mediators of the linear and positive relationship between age and job satisfaction, Zacher et al. ([@B59]) found that two work characteristics, time pressure and coworker support, mediated the curvilinear relationships of age with job satisfaction and emotional exhaustion. The latter findings are consistent with research suggesting that the bivariate relationship between age and occupational well-being is better characterized by a U-shaped pattern, with younger, and older workers experiencing greater well-being than workers in mid-career (Birdi et al., [@B8]; Clark et al., [@B12]; Hochwarter et al., [@B23]).

The lack of studies on work characteristics as mediators of the age-occupational well-being relationship is surprising, given that much evidence exists for significant bivariate relationships between age and occupational well-being indicators. More specifically, a number of meta-analyses found that age is negatively related to objective indicators of physical health, and positively related to subjective measures of occupational well-being. Regarding physical health, a meta-analysis by Ng and Feldman ([@B35]) showed that age was positively related to indicators of ill-health such as blood pressure, cholesterol level, body mass index, insomnia, and muscle pain, but not meaningfully related to self-reported physical health, somatic and psychosomatic complaints, depression, and anxiety. Moreover, age was weakly negatively related to indicators of psychological strain, including fatigue, negative mood, anger, and irritation. In contrast, another meta-analysis found no relationship between age and irritation (Rauschenbach et al., [@B39]). Finally, a meta-analysis by Ng and Feldman ([@B34]) showed higher levels of job satisfaction, organizational commitment, intrinsic work motivation, and perceived person-job fit, as well as lower levels of role ambiguity, role conflict, role overload, and emotional exhaustion among older workers compared to younger workers.

Implications for future research {#s4}
================================

The majority of relevant theoretical frameworks, including the lifespan perspective on work design, person-environment interaction and fit theories, and models of successful aging at work, focus on interaction effects of work characteristics and age on occupational well-being, whereas only role theory has been used to explain the role of work characteristics as mediators of associations between age and occupational well-being indicators. Accordingly, our review showed that more empirical research has been conducted to date on interaction effects between work characteristics and age, whereas very few studies exist on work characteristics as mediators. Future work could combine role theory (Biddle, [@B7]) and research on different layers of context surrounding younger, mid-career, and older workers (Farr and Ringseis, [@B15]), to gain a better understanding of how work characteristics may change across the working life span and predict occupational well-being. Researchers could also examine a broader range of potentially age-related work characteristics, such as problem solving and information processing demands (Sparks et al., [@B46]; Kanfer and Ackerman, [@B25]; Morgeson and Humphrey, [@B33]). Importantly, both streams of research (i.e., interaction effects of work characteristics and age, work characteristics as mediators) should examine potential curvilinear relationships of age with work characteristics and occupational well-being, as research based on role theory suggests that mid-career workers have higher job demands, lower levels of coworker support, and subsequently, lower occupational well-being than younger and older workers (Zacher et al., [@B59]). This research is important to inform theory and organizational practice regarding workers in the mid-career stage, which are often neglected in research on work and aging.

Future research on age, work characteristics, and occupational well-being also needs to overcome a number of methodological challenges. First, most research in this area is based on cross-sectional designs, which do not allow conclusions about age-related changes (i.e., aging), disentangling aging from cohort effects, or drawing conclusions about causal effects of work characteristics on occupational well-being. Future research should increasingly use longitudinal, cohort-sequential, as well as experimental and intervention designs. These designs can show how work characteristics and occupational well-being change over time and across workers\' careers, and they can provide more rigorous evidence regarding the effects of work characteristics on younger and older workers\' occupational well-being. Second, researchers in this area of research have relied heavily on subjective assessments of work characteristics. This raises the questions whether there are differences between age-related changes in actual work characteristics and age-related changes in perceptions of work characteristics, how these differences can be explained and, more generally, what drives these age-related changes. The subjective assessment of work characteristics will continue to be important, as workers\' perceptions of their work characteristics are important proximal predictors of occupational well-being. In addition to perceived work characteristics, however, researchers could assess more objective work characteristics, for instance by obtaining expert ratings or archival data based on job analysis, to examine how age is related to these more distal predictors of occupational well-being.

Third, most research has focused on investigating two-way interactions between work characteristics and age or a few selected mediators of associations between age and occupational well-being. As relationships between age and occupational well-being outcomes are complex, future research should propose and test more comprehensive mediated moderation models based on the theoretical frameworks described in this article. Specifically, these models could propose mediators of the moderating effects of age on associations between work characteristics and occupational well-being. For instance, age-related differences in work experience and occupational future time perspective may explain why age interacts with work characteristics in predicting occupational well-being indicators. Moreover, more complex theoretical models could also include the mechanisms that may explain why some objective and perceived work characteristics change with age, and also why work characteristics result in occupational well-being outcomes (e.g., increase in motivation, goal striving). Finally, more complex theoretical models could include hypotheses on three-way interaction effects of worker age, person characteristics, and work characteristics on occupational well-being indicators. For instance, Zacher and Frese ([@B57]) showed that the use of self-management strategies (selection, optimization, and compensation; Baltes and Baltes, [@B3]) was particularly important for older workers\' perceptions of future work opportunities when job complexity was low.

Conclusion {#s5}
==========

There is an increasing awareness in the organizational psychology literature that temporal factors such as worker age (Truxillo and Zaniboni, [@B50]) and career development (Fried et al., [@B18]) play a role in relationships between work characteristics and occupational well-being. In this article, we reviewed this emerging line of research. Several studies found that work characteristics interact with worker age in predicting indicators of occupational well-being, including important outcomes such as job satisfaction, work engagement, and emotional exhaustion. In contrast, only few studies found that work characteristics mediate linear and curvilinear relationships between age and occupational well-being indicators, despite evidence for significant bivariate associations between age and occupational well-being indicators. Further, research should use more sophisticated research designs to gain a better understanding of the role of age in associations between work characteristics and occupational well-being.
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